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AS Unit 1: Basic Biochemistry and Cell Organisation 
 
Name: Date: 
 
Topic 1.5 Nucleic Acids and their functions – Page 5 
 
 
l.  Translation 
 
  Completed 
1. Go through the PowerPoint on Translation and watch the 

animations (all on the wikispace) 
 

2. Read and complete the notes page 2-4  
3. Have a go at completing the extra sheets p5-8  
4. Complete the DNA crossword p9, which summarises the DNA 

work, covered. 
 

5. Extra reading on the BioFactsheet and questions are on the 
wikispace. 
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Translation describes the process where that information on the mRNA molecule is used to 
assemble a polypeptide. 
 
In what part of the cell will translation take place? 
 
 
 
The mRNA molecule after it has left the nucleus through a nuclear pore will go and attach 
itself to a ribosome(s).  These ribosomes may be found free-floating or attached to the rough 
endoplasmic reticulum. 
 
If a polypeptide is being synthesized on the rough endoplasmic reticulum what inferences 
could you make about what is going to happen to that polypeptide? 
 
 
 
 
 
 
 
In the cytoplasm are free amino acids 
(the building blocks of polypeptides) 
and transfer RNA (tRNA) molecules.  At 
one end of each tRNA molecule is a site 
to which an amino acid can bind. 
 
Label this site. 
 
At the other end are three unpaired 
bases.  The base triplet is called an 
anticodon. 
Label the anticodon. 
 
Each tRNA molecule will only bind with 
a specific amino acid.  This process 
requires energy, which comes from 
ATP. 

 

	
  
	
  
The particular amino acid that binds to each tRNA molecule is somehow determined by the 
anticodon sequence.  The actual amino acid is that which would be specified by the nucleotide 
sequence complimentary to the anticodon, i.e. the codon on the mRNA. 
 
e.g. the codon UCU specifies the amino acid serine.  Thus the tRNA molecule that could 
recognize and bind serine would carry the anticodon AGA. 
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In the cytoplasm the mRNA molecule 
attaches to a ribosome.  Ribosomes are 
made of ribosomal RNA (rRNA) and 
protein.  They are made up of a small and 
large subunit. 
 
When the mRNA binds to the ribosome 6 
bases are exposed.  The first three 
exposed bases, or codon, are AUG.  A 
tRNA molecule with the complimentary 
anticodon , UAC forms hydrogen bonds 
with this codon. 
 
This tRNA molecule has the amino acid 
methionine attached to it. 
 
 
 
 
 
 
A second tRNA molecule bonds with the 
next three exposed bases.  This one brings 
a different amino acid.  The two amino 
acids are held closely together, and a 
peptide bond is formed between them. 
 
 
 
 
 
 
 
 
The ribosome then moves along the mRNA 
molecule exposing the next three bases on 
the ribosome.  A third tRNA molecule 
brings third amino acid, which joins to the 
second one.  The first tRNA molecule 
leaves. 
 
 
 
 
 
 
The polypeptide chain continues to grow, 
until a ‘stop’ codon is exposed on the 
ribosome. 
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Summarize the roles of the following molecules in translation: 

 
mRNA 
 
 
 
 
 
 
 
tRNA 
 
 
 
 
 
 
 
Ribosome 
 
 
 
 
 
 
 
Codon 
 
 
 
 
 
 
 
Anticodon 
 
 
 
 
 
 

 
After translation the protein may be further modified and packaged in the Golgi Body. 
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Further Questions on Protein Synthesis 
	
  
1. The table below lists the DNA triplets that code for five different amino acids. 
 

DNA triplet Amino acid 
ATG Tyrosine 
TAC Methionine 
CCT Glycine 
TCG Serine 
CGT Alanine 

 
a. Write down the amino acid sequence coded for by a piece of mRNA with the following 

base sequence: 

 
 A U G A G C G C A G C A U A C G G A 

  
 

  
 
b. A gene mutation resulted in the final mRNA codon changing from GGA to GCA.  Name 

the amino acid coded for by the mutated codon. 

  
 
c. Explain how all the possible codons (64) are used in protein synthesis even though 

there are only twenty amino acids. 

  
 

  
 
d. The diagram below shows a molecule of tRNA. 
 
 

On the diagram label the following 
parts: 

The anticodon 
The point where the amino acid 

attaches 
 

 
 
 
e. Name the amino acid, which would be carried by this tRNA molecule. 
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2.  Copy the table below and complete each blank box using the information given in the 
box and an amino acid codon table: 

 
DNA                 
 
 non-coding strand 
                          
 
Coding strand 
 

 
 
 
 

     

    
TGT 

  

 
Transcribed mRNA 
 

   
AGC 

   

 
TRNA anticodon 
 

  
GUA 

   
UCC 

 

 
Amino acid incorporated 
into the polypeptide. 
 

 
Tyr 

     
Met 

 
 
3.  For each of the treatments listed below write the letter of the most probable 

consequence from the list A to F.  Note that amantin the toxin of the death cap fungus 
binds irreversibly with RNA polymerase, and diptheria toxin prevents the movement of 
ribosomes along the mRNA molecule. 

 

Treatment Symptom 

1 Uracil deprivation A 
Protein synthesis stops 
immediately, DNA synthesis 
continues 

2 Thymine 
deprivation B DNA synthesis stops, RNA and 

protein synthesis continue 

3 RNA polymerase 
added C Synthesis of DNA, RNA and protein 

stops immediately. 

4 Diptheria toxin 
added D RNA synthesis stops, protein 

synthesis continues for a few hours. 

5 Amantin added E Protein synthesis stops, RNA 
synthesis continues. 

6 ATP deprivation F No effect 
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Summary Table of Replication, Translation and Transcription 
	
  
Feature Replication	
   Transcription	
   Translation	
  
	
  
	
  
	
  
Purpose:	
  
	
  
	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
   	
  

	
  
Location:	
  
	
  

	
   	
   	
  

	
  
	
  
	
  
Molecules	
  
involved:	
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DNA Crossword 
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